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sequent severe brain ischemic attack, which is known as
brain ischemic tolerance (BIT). In other words, pre-
conditioning intervention leads to ischemic tolerance. The
preconditioning intervention methods include ischemia,
oxidative stress, and drug resistance to oxidative phos-
phorylation. Because of safety considerations, these
methods are only used in animal experiment studies, and
are not for human studies. Therefore, the current re-
searchers are trying to explore safe preconditioning
methods. Our previous review indicated that treadmill
training was a promising method to promote the tolerance
to ischemic stroke.1 What is more, the underlying mech-
anism of exercise preconditioning was still unclear.
Many intracellular signaling pathways participate in
ischemic preconditioning. It was reported that exercise
training before ischemia could influence the glutamic acid
system and reduce brain damage after cerebral ischemia oc-
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ATP-sensitive potassium channels (KATP) include sarcKATP
(plasmalemma KATP) and mitoKATP (mitochondrial inner
membrance KATP). It was reported that sarcKATP did not
participate in neuroprotective effect against ischemic
stroke,3 while related research indicated that mitoKATP
channels participate in the process of BIT. This type of
channel is situated in the inner mitochondrial membrane,
regulating mitochondrial function. There were several
times more mitoKATP channels in brain tissue than in liver or
heart, indicating the important role of such channel in the
central nervous system. The mitoKATP channels played an
important role in the process of preconditioning as both
triggers and end effectors in acute and delayed neuro-
protection.4 By contrast, the antioxidants and mitochon-
drial ATP-sensitive potassium (mitoKATP) blockers could
cancel out the protective effect of preconditioning.5
Therefore, we speculate that exercise preconditioning
could induce BIT through mitoKATP.
As for the downstream pathway of mitoKATP, Tsukamoto
et al6 reported that mitoKATP could activate protein kinase C
(PKC) to induce cardiac ischemic tolerance.6 PKC represents
a family of second messengers that rely on serine/threonine
kinases. A study showed that ischemic preconditioningby Elsevier Taiwan LLC. This is an open access article under the
/4.0/).
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which was mediated by PKC.7 Therefore, we speculate that
exercise preconditioning could induce BIT through
mitoKATPePKC.
Moreover, a previous study indicated that activation of
PKC (phosphorylation) reduced glutamate transporter
(GLT)-1 expression in cell surface.8 GLT- 1 is mainly
distributed in the glial cells, playing a key role in the pro-
cess of the heavy intake of glutamate. Sun et al9 reported
that the mitoKATP agonist strengthened the function of
glutamate transporter uptake of glutamate by reducing the
phosphorylation level of PKC. Therefore, we speculate that
exercise preconditioning could induce BIT through mito-
KATPePKCeGLT-1.
In summary, based on the above mentioned literature,
we hypothesize that exercise preconditioning could induce
BIT through mitoKATPePKCeGLT-1, strengthening glutamate
uptake function by the glial cells, and alleviating brain
damage after stroke.
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